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Abstract 

Objectives: This study explored how adult social class and social mobility between parental and own adult social 
class is related to psychiatric disorder. 

Material and Methods: In this prospective cohort study, over 1 million employed Swedes born in 1949-1959 were 
included. Information on parental class (1960) and own mid-life social class (1980 and 1990) was retrieved from the 
censuses and categorised as High Non-manual, Low Non-manual, High Manual, Low Manual and Self-employed. 
After identifying adult class, individuals were followed for psychiatric disorder by first admission of schizophrenia, 
alcoholism and drug dependency, affective psychosis and neurosis or personality disorder (N=24 659) from the 
Swedish Patient Register. We used Poisson regression analysis to estimate first admission rates of psychiatric 
disorder per 100 000 person-years and relative risks (RR) by adult social class (treated as a time-varying covariate). 
The RRs of psychiatric disorder among the Non-manual and Manual classes were also estimated by magnitude of 
social mobility. 

Results: The rate of psychiatric disorder was significantly higher among individuals belonging to the Low manual 
class as compared with the High Non-manual class. Compared to High Non-manual class, the risk for psychiatric 
disorder ranged from 2.07 (Low Manual class) to 1.38 (Low Non-manual class). Parental class had a minor impact on 
these estimates. Among the Non-manual and Manual classes, downward mobility was associated with increased risk 
and upward mobility with decreased risk of psychiatric disorder. In addition, downward mobility was inversely 
associated with the magnitude of social mobility, independent of parental class. 

Conclusions: Independently of parental social class, the risk of psychiatric disorder increases with increased 
downward social mobility and decreases with increased upward mobility. 

Citation: Tiikkaja S, Sandin S, Malki N, Modin B, Sparen P, et al. (2013) Social Class, Social Mobility and Risk of Psychiatric Disorder - A Population- 
Based Longitudinal Study. PLoS ONE 8(11): e77975. doi:10.1371/journal.pone.0077975 

Editor: Matteo Convertino, University of Florida, United States of America 

Received April 12, 2013; Accepted September 8, 2013; Published November 15, 2013 

Copyright: © 2013 Tiikkaja et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited. 

Funding: This work was supported by The Swedish Research Council in Sweden. Sanna Tiikkaja has received Faculty funding to finance postgraduate 
studies at Karolinska Institutet. The funders had no role in study design, data collection and analysis, decision to publish, or preparation of the manuscript. 

Competing interests: The authors have declared that no competing interests exist. 

* E-mail: Sanna.Tiikkaja@ki.se 



Introduction 

Social class differences in health have been documented 
throughout the Western world for most major health and 
mortality outcomes [1-4]. There are several possible factors 
that may explain the social class differences in health, such as 
lifestyle, work-related stress, working conditions and financial 
strain [1,2]. Psychiatric disorder, present in about 10% of the 
adult population at some point across the life-course, is a major 
global public health problem [5]. Previous studies have shown 
an inverse relation between adult social class and risk for 
psychiatric disorder [6,7]. In a similar manner, poor psychiatric 
health in adult life has been linked to low parental social class 
[8,9]. 



Social mobility, from parental to adult social class, is 
suggested to be an important aspect of social stratification that 
may affect the development of psychiatric disorder [9,10]. 
Social mobility patterns of psychiatric patients has been studied 
since the 1950's [9,11-13], whereas the reverse association 
between social mobility and subsequent psychiatric disorder 
has been less explored [10,14,15]. Downward mobility has 
been linked to an increased risk of poor self-reported mental 
health [14] and alcoholism [10] among men, but not women. 
The focus of this paper is to study how social class and social 
mobility is related to the risk of subsequent psychiatric disorder. 
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Aims 

Our aim was to examine whether adult social class and 
social mobility between parental and own adult social class is 
related to subsequent psychiatric disorder. 

Materials and Methods 

We utilised information from several Swedish population- 
based, nation-wide registries in this study. All Swedish 
residents are assigned a unique identification number that 
stays the same throughout life. This identification number 
enables linkage of individuals between nationwide Swedish 
registers by e.g. Statistics Sweden and the National Board of 
Health and Welfare. Before giving out data for research, the 
original identification numbers were replaced by a sequence 
number, unique to each individual. Information about social 
class was retrieved from the Swedish censuses in 1980 and 
1990 and information about parental social class was retrieved 
from the 1960 Census. The Census-questionnaires were sent 
to all Swedish registered residents, with mandatory response. 
The response rate was 99% in the 1960 and 1980 [16] and 
98% in the 1990 Census [17]. The censuses included detailed 
questions about occupations and socioeconomic indicators that 
allowed construction of the Swedish socioeconomic index 
(SEI), which was used for classifying social class [18]. The SEI 
categories are similar to the Erikson, Goldthorpe and 
Portocarrero (EGP) social class scheme (Table S1). The 
Swedish Multi-Generation Register, which includes individuals 
born 1932 or later who lived in Sweden 1961 or later, was used 
to link children with their parents [19]. The Swedish Patient 
Register provided data on hospital discharges and diagnoses 
classified according to the World Health Organisation's 
International Classification of Diseases (ICD). The register has 
a nationwide coverage of patient treatment facilities and 
includes care in psychiatric as well as somatic hospitals. 
Sweden has universal and publicly financed health insurance 
coverage that guarantees equal access to health services, 
regardless of employment status, socio-economic status or 
place of residency. The register contains diagnostic information 
by the treating physician, date of admission and discharge and 
the name of hospital on virtually all psychiatric hospitalisations 
since 1973 [20]. The diagnoses are most often given by a 
specialist in psychiatry and based on observations made during 
hospitalisation, evaluation of the service user and medical 
records at discharge. The diagnostic assessment is then 
forwarded electronically in standardised manner to the National 
Patient Register. The diagnoses used here, from the register of 
hospitalised patients, capture severe psychiatric conditions. We 
used ICD versions 8-10 to identify psychiatric patients and ICD 
versions 7-9 to identify parental psychiatric disorder (Table S2). 
The ICD discharge diagnoses for psychiatric disorders 
recorded in the Swedish Registers are in agreement with 
diagnoses based on Diagnostic and Statistical Manual of 
Mental Disorders (DSM) criteria and with those based on semi- 
structured interviews and medical records [21-23]. The Causes 
of Death [24] and Total Population Register [25] were used to 
censor individuals due to death or emigration. 



Materials 

In this prospective cohort study, we included all Swedish 
individuals born in 1949-1959 who, according to both parental 
class in 1960 and own adult class in 1980 or 1990, could be 
linked to an occupational class (Manual, Non-manual, or Self- 
employed) (Figure 1). We defined psychiatric patients as 
individuals with a first psychiatric inpatient admission during the 
period 1980-2005. This group included patients with 
schizophrenia (N=477), alcoholism (N=11 323) and drug 
dependency (N=1 850), affective psychosis (N=1 440) and 
neurosis and personality disorder (N=9 569). Five social 
classes were used to categorise adult and parental (1960) and 
adult social class (1980 or 1990): High Non-manual (including 
intermediate Non-manual), Low Non-manual, High Manual, 
Low Manual and Self-employed (including farmers). Parental 
social class was based on the head of the household [26] while 
adult class was based on the individual's own class. A 
conceptual model of social class, social mobility in relation to 
psychiatric disorder is displayed in Figure S1. For the Non- 
manual and Manual classes, trajectory-specific social mobility 
was analysed as downward (-1, -2, -3 steps), upward (+1, +2, 
+3 steps) and stable (no mobility). The Self-employed were 
excluded in this part of the analyses due to the difficulty to 
place this group into a hierarchical order. 

We excluded individuals born outside Sweden (N= 14 113), 
because of differences in both social class attainment and 
occurrence of psychiatric disorders [27]. Immigrants may be 
subjected to other as well as additional obstacles to enter the 
labour market. Further, they may have other types of 
psychological trauma (from their country of origin) that lead to 
disparities in psychiatric diagnosis [28]. Individuals who did not 
have information on adult (N=64 584) or parental (N=43 912) 
social class were also excluded. Psychiatric disorder was 
present among 8% of those lacking adult social class 
information and 5% among those lacking parental social class 
information, whereas the corresponding figures for included 
subjects were 2% in both cases. Sex and age were similarly 
distributed in missing versus non-missing data. 

To get a more accurate measurement of the effects of social 
class on subsequent psychiatric disorder, individuals with a 
psychiatric admission prior to the measurement of adult class 
were also excluded (N=18 126). In all, 1 016 276 individuals 
were included in this study, of which 24 659 individuals were 
hospitalised due to psychiatric disorder during follow-up. Any 
parental psychiatric hospitalisation occurring before the 
measurement of adult class in 1980/1990 was identified and 
grouped according to whether the mother, the father, or both 
parents had been hospitalised for such a condition. Additional 
variables included were birth cohort (1949-1954, 1955-1959), 
age at diagnosis (21-25, 26-30, 31-35, 36^0, 41-45, 46-50, 
51-56) and sex. 

Statistical Methods 

To analyse the probability of psychiatric disorder as a 
function of adult and parental social class, we fitted Poisson 
regression models adjusting for sex and age at diagnosis. We 
followed each subject from the first measurement of adult class 
(1980 or 1990) until date of first (incident) psychiatric 
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Figure 1. Overview of the time-points at which information for the studied subjects and their parents has been 
retrieved. 

doi: 10.1371/joumal.pone.0077975.g001 



admission, death, emigration or December 31 , 2005, whichever 
came first. In Poisson regression models we estimated the rate 
(cases per 100 000 person- years) of psychiatric disorder, by 
adult social class and time intervals of age at diagnosis as well 
as relative risks (RR) with two-sided 95% Wald type confidence 
intervals. In a second step we adjusted for parental social class 
and parental psychiatric history. The analysis allowed for 
differences in length of follow-up and the subjects to change 
social class during follow-up. In an additional analysis, we 
included an interaction term between parental and adult social 
class and then calculated the RR of psychiatric disorder 
associated with different trajectories of social mobility for a 
graphic presentation. The RRs for psychiatric disorder by adult 
class and social mobility trajectories were also calculated 
separately for men and women (shown in Table S3, Figure S2 
and Figure S3). Ethical approval was obtained from the 
Regional Ethical Review Board, Karolinska Institutet, Sweden. 

Results 

Psychiatric disorder was more common among men (N=15 
253) than women (N=9 406) (Table 1). Individuals with parental 
psychiatric disorder or low parental social class had higher 
rates of psychiatric disorder than individuals without parental 
psychiatric history or high parental social class. 

The rates of psychiatric disorder varied by adult social class 
and increased in an approximately parallel fashion between 
classes with age at diagnosis (Figure 2). At ages 41-45 years, 
the rates were 90 (95% CI: 86-95) for High Non-manual class, 
121 (95% CI: 114-129) for Low Non-manual class, 165 (95% 
CI: 157-174) for High Manual class, 189 (95% CI: 181-197) for 



Low Manual class, and 152 (95% CI: 139-166) for Self- 
employed. 

The RRs for psychiatric disorder varied by adult social class 
(Table 2, Model 1), with higher risks for the Manual and Self- 
employed classes than for the Non-manual classes. The RR 
estimates decreased slightly after additional adjustment for 
parental class and parental psychiatric disorder, except for the 
Self-employed (Table 2, Model 2). This finding indicates that 
parental social class is not a confounder in the relation 
between adult social class and psychiatric disorder. In an 
additional model including the Non-manual and Manual classes 
(N= 798 660, psychiatric patients N= 19 553), we estimated the 
interaction term between parental and adult class. The 
estimate for the interaction term was not statistically significant 
(p=0.17) (Table 2). Further, in the sex-specific analysis the 
risks for psychiatric disorder followed the same pattern, 
although the RRs were consistently higher among men than 
women (Table S3). The interaction term estimate of social 
mobility was significant for men (p=0.03) but not for women 
(p=0.68). 

Analysis of magnitude of social mobility among the Manual 
and Non-manual classes showed that all upward trajectories 
had statistically significantly lower risks, whereas all downward 
trajectories had statistically significantly higher risks, compared 
to those remaining stable in the respective class (Figure 3). 
The larger the movement, the greater was the change in risk. 
Comparing the risks of individuals who moved equivalent 
distances (-2, -1, +1, +2 steps), but from different starting 
points, revealed similar estimates with overlapping Cl:s, 
independent of parental social class. 

The magnitude of social mobility patterns was more 
pronounced for men than for women (Figure S2 and Figure 
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Table 1. Background characteristics of psychiatric patients. 



Sex 


Number of Subjects (rate*) 


Men 


15 253 (123) 


Women 


9 406 (86) 


Birth cohort 


1949-1954 


13 525 (103) 


1955-1959 


11 134 (108) 


Parental psychiatric disorder 


Father 


2 173 (170) 


Mother 


1 614 (164) 


Both parents 


324 (284) 


No parental psychiatric history 


20 548 (98) 


Parental class 


High Non-manual 


4 090 (89) 


Low Non-manual 


2 587 (108) 


High Manual 


6 643(116) 


Low Manual 


7 312 (120) 


Self -employed 


4 027 (87) 


*. Rate of psychiatric disorder per 100 000 person-years. 
(N=24 659) and rates for psychiatric disorder, 
doi: 10.1371/joumal.pone.0077975.t001 



S3); otherwise it followed the same pattern, with a few 
exceptions. The lower risks of psychiatric disorder among 
upwardly mobile was not statistically significant for all sex 
specific trajectories (+1 step). Men who moved upward 2 steps 
from High Manual class had a lower risk of psychiatric disorder 
than men moving the same distance, but from Low Manual 
class. This was not the case for women, however. Additional 
analyses were also carried out separately for men and women 
using the diagnostic groups of alcohol or neurosis and 
personality disorder as outcome. The results were similar as 
presented in Figure S2 and S3 (data not shown). 

Discussion 

This study includes over one million individuals who 
were employed in Sweden during 

1980/1990, for whom subsequent psychiatric disorder was 
followed-up from 1980-2005 (24 656 psychiatric patients). We 
assessed psychiatric disorder according to adult class and 
intergenerational social mobility. We found that the risk of 
psychiatric disorder differed in relation to adult class and that 
this association could not be explained by parental class. The 
risk of psychiatric disorder was considerably higher among the 
lower than among the higher social classes. Overall, upward 
mobility was associated with a lower risk of psychiatric 
disorder, in contrast downward mobility was associated with a 
higher risk, irrespective of parental social class. However, 
socially mobile individuals, who experienced similar magnitude 
of social mobility, displayed similar increase or decrease in risk 
of psychiatric disorder, compared to those who were stable. 



Our findings in relation to previous studies 

Our findings of the importance of adult class, rather than 
parental class, on psychiatric disorders, are confirmed by 
previous studies among men [9,10,14] and in a joint analysis of 
men and women [29]. The disparities in rates of psychiatric 
disorder between adult social classes are also consistent with a 
previous study from Sweden [9]. Individuals in lower social 
classes often face difficulties, such as poor economic, 
environmental or working conditions, which may lead to higher 
prevalence of psychiatric disorder, compared to those in higher 
social classes [30]. 

In line with our findings, previous studies have shown that 
downward social mobility [10,14,15 ] and downward 
educational mobility [31] are associated with alcoholism [10], 
poor self-reported mental health [14] and depressive symptoms 
[15]. However, no study has assessed the effect of social 
mobility on the risk of psychiatric disorder as an interaction 
between parental and adult class, therefore not being able to 
separate the main effects of parental and adult social class 
from social mobility per se. Moreover, the lower risk for 
psychiatric disorder among the upwardly mobile, has not been 
shown previously, nor has the consistent relationship between 
magnitude of social mobility and risk of psychiatric disorder. 
We can only speculate about the reasons for these findings. 
Resources connected to low social class across the life course 
may induce chronic stress, which, in turn may trigger the 
development of psychiatric disorder [32]. A low level of 
education or poor control over working-life (low job control or 
insecure employment) may result in destructive ways of 
handling the stressors accompanied by such conditions, such 
as alcohol or drug abuse [32]. Socially mobile individuals may 
change their health behaviours [33,34] as they adjust their 
manners and lifestyle habits to "live up to" (or "live down to") to 
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Figure 2. Rate of psychiatric disorder (cases per 100 000 subjects) versus age at diagnosis. Rate developments by adult 
social class at cohort entry. 

Footnote: Subjects=1 016 276; psychiatric patients: 24 659. Swedish born in 1949-1959. 

doi: 10.1371/joumal.pone.0077975.g002 



Table 2. Relative risk (RR) of psychiatric disorder and two-sided 95% confidence intervals (CI) comparing subjects with 
different adult social class. 







Model 1 


Model 2 


Adult social class 


RR (CI) 


RR (CI) 


High Non-manual 


Reference category 


Reference category 


Low Non-manual 


1.38 (1.32-1.44) 


1.34 (1.29-1.40) 


High Manual 


1.66 (1.60-1.73) 


1.60 (1.54-1.67) 


Low Manual 


2.07 (2.00-2.14) 


1.98 (1.91-2.05) 


Self-employed 


1.53 (1.45-1.61) 


1.55 (1.47-1.64) 


Social mobility* 


p=0.17 





Model 1 Adjusted for Sex, Age at Diagnosis (21-25, 26-30, 31-35, 36^0, 41-45, 46-50, 51-56) and Birth Cohort (1949-1954, 1955-1959) 

Model 2 adjusted for sex, age at diagnosis (21-25, 26-30, 31-35, 36^10, 41^15, 46-50, 51-56), birth cohort (1949-1954, 1955-1959), parental social class (High Non- 
manual, Low Non-manual, High Manual, Low Manual, Self-employed) and parental psychiatric disorder (father, mother, both parents, no parental psychiatric history). 
* Statistical test of interaction between parental social class and adult social class among the Non-manual and Manual classes, 
doi: 10.1371/journal.pone.0077975.t002 



their social class of destination [35]. It has also been suggested the social class change itself [36], with downward mobility 
that socially mobile individuals experience stress, because of being more disruptive than upward mobility [35]. This view is 
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Figure 3. Relative risk (x-axis) of psychiatric disorder and two-sided 95% confidence intervals comparing different 
trajectories of social mobility (y-axis -3 to +3) versus subjects socially stable (stable between parent class to adult class; 
reference group). For each trajectory (-3, -2 +3) different relative risks presented for different parental class. 
Footnote: Trajectories start from high non-manual (HN-M) parental class, low non-manual (LN-M) parental class, high manual (HM) 
parental class, low manual (LM) parental class by upward (y-axis +1, +2 or +3) and downward mobility ( y-axis -3, -2, -1) with their 
corresponding RRs and 95% CIs. Subjects=798 660; psychiatric patients: 19 533. 

doi: 10.1371/joumal.pone.0077975.g003 



supported by the present findings, since the downwardly 
mobile display an increased risk of psychiatric disorder. The 
upwardly mobile may also have coping skills to handle these 
stressors (e.g. because of a higher educational level) [32] 
which may lower the risks of psychiatric disorder. Previous 
findings have shown that upwardly mobile individuals have 
similar stress levels as the socially stable [37]. 

Our results also indicated that the distance moved is 
associated with the risk of psychiatric disorder. Regardless of 
social mobility trajectory, individuals who experienced similar 
magnitude of social mobility had similar risks for psychiatric 
disorder. Furthermore, the effects of social mobility, measured 
as the interaction between parental and adult class, was 
significantly associated with psychiatric disorder among men, 
but not among women. On the other hand, if the psychiatric 
patients in our study had symptoms previous to their 
hospitalisation, several inter-related factors may have 



influenced our results: patients may have been health selected 
into a (low) social position and the disorder may have therefore 
caused the downward social mobility. 

In this study, we tried to account for genetic and other 
influences by adjusting for parental psychiatric disorder 
[29,38,39]. However, adjusting for parental psychiatric history 
had only a minor effect on the association between adult class, 
social mobility and risk of psychiatric disorder. We chose to 
measure a broad spectrum of parental psychiatric history and 
therefore we used any parental psychiatric disorder occurring 
before measurement of adult social class (1980/1990) and did 
not make any diagnosis-specific adjustments. It is possible that 
we did not capture the true effect of parental psychiatric history 
for adult psychiatric disorder, because parents may have been 
hospitalised earlier than 1964 (not covered by our data) or 
during the follow-up period of our study subjects, starting from 
1980 (Figure 1). 
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Strengths and Limitations 

We utilised extensive detailed measurements of social class, 
with follow-up of covariates over ten years. Our data allowed us 
to divide the Non-manual and Manual classes into High and 
Low, which is seldom possible in the analysis of social mobility 
between generations. We also included the category Self- 
employed when analysing the effects of adult and parental 
class on the risk of psychiatric disorder. The Self-employed 
were a large group in 1960 [40], but has, decreased in size 
through 1990 because of structural changes in society [41]. 
Because of difficulties in placing the Self-employed into the 
social hierarchy, they were excluded from the trajectory specific 
social mobility analysis. One strength of this study is that both 
men and women were included and analysed separately, while 
previous studies focused solely on men [10] or did not carry out 
separate analyses for men and women [15]. We found that an 
effect of social mobility per se on risk of psychiatric disorder 
was significant among men, but not among women. The lack of 
effect among women may also be a power issue, since the 
majority of the psychiatric patients were men. One limitation is 
that we lack information on outpatient care (available from 
2001). Cases with milder forms of psychiatric problems who 
were treated only as outpatients would have been classified as 
unaffected, which probably leads to an underestimation of the 
association between social class and psychiatric disorder. 
Sweden experienced a psychiatric care reform in the 1990's, 
leading to downsizing of psychiatric hospital care and opening 
of outpatient care clinics. As a result, the number of inpatient 
hospitalisations has decreased during the course of our study, 
whereas outpatient care has increased [20,42]. To our 
advantage, the diagnostic data used on the included patients is 
of very high quality [20]. 

Because the focus of this paper was to study the effects of 
social class and social mobility, only individuals who were 
employed in 1980/1990 were included. The participants were 
included in the analyses only if they were free of psychiatric 
admission before the measurement of adult social class. This 
strategy was necessary to minimise the effect of reversed 
causation. With this design, we were able to examine the role 
of social class and social mobility for later psychiatric disease 
in a more careful way than previous studies have managed to 
do. Our results confirm that there is an association between 
social class, social mobility and psychiatric disorder. 

From the clinical perspective, low social class and unstable 
working conditions are among risk factors to consider for 
psychiatric disorders. Even if the present study does not focus 
on implications on the practical level, it highlights the 
importance of continuous effort to facilitate for individuals to 
maintain a connection to the labour market. 

Conclusions 

The risk of psychiatric disorder is inversely related to social 
class. Independently of parental social class, the risk of 
psychiatric disorder increases with increased downward social 
mobility and decreases with increased upward mobility. 



Supporting Information 

Figure S1. A conceptual model of social class, social 
mobility and psychiatric disorder. 

(TIF) 

Figure S2. Relative risk (x-axis) of psychiatric disorder 
among men and two-sided 95% confidence intervals 
comparing different trajectories of social mobility (y-axis 
-3 to +3) versus subjects socially stable (stable between 
parent class to adult class; reference group). For each 
trajectory (-3, -2 +3) different relative risks presented for 
different parental class. 

Footnote Figure S2: Trajectories start from high non-manual 
(HN-M) parental class, low non-manual (LN-M) parental class, 
high manual (HM) parental class, low manual (LM) parental 
class by upward(y-axis +1 , +2 or +3) and downward mobility (y- 
axis -3, -2, -1) with their corresponding RRs and 95% CIs. 
Subjects=412 462; psychiatric patients:11 889. 
(TIF) 

Figure S3. Relative risk (x-axis) of psychiatric disorder 
among women and two-sided 95%: confidence intervals 
comparing different trajectories of social mobility (y-axis 
-3 to +3) versus subjects socially stable (stable between 
parent class to adult class; reference group). For each 
trajectory (-3, -2 +3) different relative risks presented for 
different parental class. 

Footnote Figure S3: Trajectories start from high non-manual 
(HN-M) parental class, low non-manual (LN-M) parental class, 
high manual (HM) parental class, low manual (LM) parental 
class by upward(y-axis +1, +2 or +3) and downward mobility 
( y-axis -3, -2, -1) with their corresponding RRs and 95% CIs. 
Subjects=386 198; psychiatric patients:7 664. 
(TIF) 

Table S1. The Swedish socio-economic classification 
(SEI). 

(TIF) 

Table S2. ICD codes used for identification of psychiatric 
disorder. 

(DOCX) 

Table S3. Sex specific relative risk (RR) of psychiatric 
disorder and two-sided 95% confidence intervals (CI) 
comparing subjects with different adult social class. 

Footnote Table S3: Subjects= Men 527 384 psychiatric 
patients; 15 253, Women 488 892; psychiatric patients 9 406. 
Swedish bom 1949=1 959. Models for men and women were 
fitted separately. 

Model 1 adjusted for age at diagnosis (21-25, 26-30, 31-35, 
36-40, 41^5, 46-50, 51-56) and birth cohort (1949-1954, 
1955-1959). 

Model 2 adjusted for age at diagnosis (21-25, 26-30, 31-35, 
36-40, 41-45, 46-50, 51-56) birth cohort (1949-1954, 1955- 
1959), parental social class (High Non-manual, Low Non- 
manual, High manual, Low manual, Self-employed) and 
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parental psychiatric disorder (father, mother, both parents, no 
parental psychiatric history). 

* Statistical test of interaction between parental social class 
and adult social class among the Non-manual and Manual 
classes. 
(DOCX) 



Author Contributions 

Analyzed the data: ST NM SS. Contributed reagents/materials/ 
analysis tools: ST NM SS BM PS CMH. Wrote the manuscript: 
ST NM SS BM PS CMH. 



References 

1. Berkman LF, Kawachi I (2000) Social epidemiology. Oxford: Oxford 
University Press. 391 pp. 

2. Marmot M (2004) Status syndrome : how your social standing directly 
affects your health and life expectancy. London: Bloomsbury Publishing 
House. 31 1 pp. 

3. Mackenbach JP, Bos V, Andersen O, Cardano M, Costa G et al. (2003) 
Widening socioeconomic inequalities in mortality in six Western 
European countries. Int J Epidemiol 32: 830-837. doi:10.1093/ije/ 
dyg209. PubMed: 14559760. 

4. Lahelma E, Kivela K, Roos E, Tuominen T, Dahl E et al. (2002) 
Analysing changes of health inequalities in the Nordic welfare states. 
Soc Sci Med 55: 609-625. doi:10.1016/S0277-9536(01)00191-5. 
PubMed: 12188467. 

5. World Health Organization (2001) The World health report : 2001: 
Mental health: new understanding, new hope. Geneva: World Health 
Organization. 169 pp. 

6. Muntaner C, Eaton WW, Miech R, O'Campo P (2004) Socioeconomic 
position and major mental disorders. Epidemiol Rev 26: 53-62. doi: 
10.1093/epirev/mxh001. PubMed: 15234947. 

7. Huurre T, Rahkonen O, Komulainen E, Aro H (2005) Socioeconomic 
status as a cause and consequence of psychosomatic symptoms from 
adolescence to adulthood. Soc Psychiatry Psychiatr Epidemiol 40: 
580-587. doi:10.1007/s00127-005-0930-1. PubMed: 16025192. 

8. Melchior M, Moffitt TE, Milne BJ, Poulton R, Caspi A (2007) Why do 
children from socioeconomically disadvantaged families suffer from 
poor health when they reach adulthood? A life-course study. Am J 
Epidemiol 166: 966-974. doi:10.1093/aje/kwm155. PubMed: 17641151. 

9. Timms D (1998) Gender, social mobility and psychiatric diagnoses. Soc 
Sci Med 46: 1235-1247. doi:10.1016/S0277-9536(97)10052-1. 
PubMed: 9572613. 

10. Hemmingsson T, Lundberg I, Diderichsen F (1999) The roles of social 
class of origin, achieved social class and intergenerational social 
mobility in explaining social-class inequalities in alcoholism among 
young men. Soc Sci Med 49: 1051-1059. doi:1 0.1 016/ 
S0277-9536(99)00191-4. PubMed: 10475669. 

11. Hollingshead AB, Ellis R, Kirby E (1954) Social Mobility and Mental 
Illness. Am Socil Rev 19: 577-584. doi:1 0.2307/2087796. PubMed: 
13258872. 

12. Lystad M (1957) Social Mobility Among Selected Groups of 
Schizophrenic Patients. Am Socil Rev 22: 288-292. doi: 
10.2307/2088468. 

13. Marneros A, Deister A, Rohde A (1990) Psychopathological and Social- 
Status of Patients with Affective, Schizophrenic and Schizoaffective 
Disorders after Long-Term Course. Acta Psychiatr Scand 82: 352-358. 
doi:10.1111/j.1600-0447.1990.tb01400.x. PubMed: 2281805. 

14. Tiffin P, Pearce M, Parker L (2005) Social mobility over the lifecourse 
and self reported mental health at age 50: prospective cohort study. J 
Epidemiol Commun H 59: 870-872. doi:10.1136/jech.2005. 035246. 

15. Luo Y, Waite LJ (2005) The Impact of Childhood and Adult SES on 
Physical, Mental, and Cognitive Well-Being in Later Life. J Gerontol B 
Psychol Sci Soc Sci 60: S93-S101. doi:10.1093/geronb/60.2.S93. 
PubMed: 15746030. 

16. Statistics Sweden (1985) Population and Housing Census 1980. 
Stockholm: Liber Forlag. 216 pp. 

17. Statistics Sweden (1992) Population and Housing Census 1990. 
Orebro: Statistics Sweden. 334 pp. 

18. Statistics Sweden (1983) Socioekonomisk indelning : SEI = Swedish 
socioeconomic classification. Stockholm: Statistics Sweden. 129 pp. 

19. Statistics Sweden (2005) Multi-Generation Register 2004: A desciption 
of contents and quality. Orebro: Statistics Sweden. 88 pp. 

20. the National Board of Health and Welfare (2008) Kvalitet och innehall i 
patientregistret utskrivningar fran slutenvard 1964-2006 och besok i 
bppenvard (exklusive primarvardsbesok). Stockholm: National Board of 
Health and Welfare. 43 pp. pp. 1997-2006. 

21. Ekholm B, Ekholm A, Adolfsson R, Vares M, Osby U et al. (2005) 
Evaluation of diagnostic procedures in Swedish patients with 



schizophrenia and related psychoses. Nord J Psychiatry 59: 457-464. 
doi:10.1080/08039480500360906. PubMed: 16316898. 

22. Sellgren C, Landen M, Lichtenstein P, Hultman CM, Langstrom N 
(2011) Validity of bipolar disorder hospital discharge diagnoses: file 
review and multiple register linkage in Sweden. Acta Psychiatr Scand 
124: 447-453. doi:10.1 1 1 1/j.1600-0447.201 1 .01747.x. PubMed: 
21838734. 

23. Ludvigsson JF, Andersson E, Ekbom A, Feychting M, Kim JL et al. 
(2011) External review and validation of the Swedish national inpatient 
register. BMC Public Health 11: 450-. PubMed: 21658213. 

24. the National Board of Health and Welfare (2010) 
Dodsorsaksstatistik.Historik, produktionsmetoder och 
tillforlitlighet.Komplement till rapporten Dodsorsaker 2008. National 
Board of Health and Welfare. 38 pp. 

25. Statistics Sweden (2012) Registret over totalbefolkningen (RTB). 
Aviable. Retrieved onpublished at whilst December year 1111 from 

http://www.scb.se/Pages/List_ 257499. aspx Acessed June 18 

2012. 

26. Erikson R (1984) Social Class of Men, Women and Families. Sociology 
18:500-514. 

27. Dohrenwend BP, Levav I, Shrout PE, Schwartz S, Naveh G et al. 
(1992) Socioeconomic status and psychiatric disorders: the causation- 
selection issue. Science 255: 946-952. doi:10.1 126/science. 1546291 . 
PubMed: 1546291. 

28. Akhavan S, Bildt CO (2004) Health in relation to unemployment and 
sick leave among immigrants in Sweden from a gender perspective. 
Ethn Health 9: 93-94. PubMed: 15269514. 

29. Byrne M, Agerbo E, Eaton WW, Mortensen PB (2004) Parental socio- 
economic status and risk of first admission with schizophrenia- a 
Danish national register based study. Soc Psych Psych Epid 39: 87-96. 
doi:10.1007/s00127-004-0715-y. PubMed: 15052389. 

30. Murali V, Oyebode F (2004) Poverty, social inequality and mental 
health. Adv Psychiatr Treat 10: 216-224. doi:1 0.1 192/apt.10. 3.216. 

31. Tooth L, Mishra G (2012) Intergenerational educational mobility on 
general mental health and depressive symptoms in young women. 
Qual Life Res, 22: 2012/11/10 ed PubMed: 23138380. 

32. Fisher M, Baum F (2010) The social determinants of mental health: 
implications for research and health promotion. Aust NZ J Psychiatry 
44: 1057-1063. doi:10.3109/00048674.2010.509311. PubMed: 
20973623. 

33. Gall SL, Abbott-Chapman J, Patton GC, Dwyer T, Venn A (2010) 
Intergenerational educational mobility is associated with cardiovascular 
disease risk behaviours in a cohort of young Australian adults: The 
Childhood Determinants of Adult Health (CDAH) Study. BMC Public 
Health 10: 55. doi:10.1 186/1471-2458-10-55. PubMed: 20122282. 

34. Karvonen S, Rimpela AH, Rimpela MK (1999) Social mobility and 
health related behaviours in young people. J Epidemiol Commun H 53: 
211-217. doi:10.1136/jech.53.4.211. PubMed: 10396546. 

35. Stacey B (1967) Some Psychological Consequences of Inter- 
Generation Mobility. Hum Relat 20: 3-12. doi: 
10.11 77/001 8726767020001 01 . 

36. Dressier WW (1985) Psychosomatic symptoms, stress, and 
modernization: A model. Cult Med Psychiat 9: 257-286. PubMed: 
4028786. 

37. Ashford S (1990) Upward mobility, status inconsistency, and 
psychological health. J Soc Psychol 130: 71-76. doi: 
10.1080/00224545.1990.9922935. PubMed: 2325402. 

38. Laursen TM, Labouriau R, Licht RW, Bertelsen A, Munk-Olsen T et al. 
(2005) Family history of psychiatric illness as a risk factor for 
schizoaffective disorder: a Danish register-based cohort study. Arch 
Gen Psychiatry 62: 841-848. doi:10.1001/archpsyc.62. 8.841. PubMed: 
16061761. 

39. Lichtenstein P, Bjork C, Hultman CM, Scolnick E, Sklar P et al. (2006) 
Recurrence risks for schizophrenia in a Swedish National Cohort. 
Psychol Med 36: 1417-1425. doi:10.1017/S0033291706008385. 
PubMed: 16863597. 



PLOS ONE | www.plosone.org 



8 



November 2013 | Volume 8 | Issue 1 1 | e77975 



Social Mobility and Psychiatric Disorder 



40. Statistics Sweden (1967) Census of the population in 1960 part VII, 
Economically active population, by occupation and sex, in the whole 
country. Stockholm, p. 178. 

41. Statistics Sweden (1992) Folk- och bostadsrakningen 1990 = 
Population and housing census 1990, Del 5. Forvarvsarbetande efter 
yrke: Statistics Sweden. 356 p 



42. Nationell psykiatrisamordning (2006) Ambition och ansvar : nationell 
strategi for utveckling av samhallets insatser till personer med psykiska 
sjukdomar och funktionshinder : slutbetankande; Stockholm Fritze. 714 
P 



PLOS ONE | www.plosone.org 



9 



November 2013 | Volume 8 | Issue 1 1 | e77975 



